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LECTURE XL. ’

ON THE: ORGANS OF HEARING, SMELL,
TASTE, AND TOUCH.

THE.organs of hearing, smell, taste, and
touch, like those of vision, are designed to
convey to animals a knowledge of such of
the properties of surrounding objects as
are related to their existence or their
well-being, and such properties alone are
they capable of perceiving or of compre-
hending. The percussions given by out-
ward objects to the air or water in which
animals reside are communicated, like the
undulations of light, to the general sur-
face of their body, and may produce some
feeble sensation, where there are yet no
distinct acoustic instruments developed,
as light appears to affect animals without
eyes. And this accords with a remark
often made on sea coasts, that the inces-
sant noise resulting from the extension
of steam navigation, materially affects
the distribution of the lower marine in-
vertebrata where no distinct organs of hear-
ing are known to exist, and banishes them
from their wonted habitations. But most
of the higher classes of animals present, at
the extremities of distinct auditory nerves,
acoustic instruments adapted to concen-
trate sonorous undulations, and to render

more distinct the perception of their force,
their direction, or their rapidity of succes-
sion. The organs of hearing, like those of
sight, have a distinct pair of nerves appro-
priated to their function, besides the acces-
sory nerves with which they are accom.
panied, as in the other organs of the senses,
and the impressions of sound may be com-
municatedto these acoustic nerves,without
their passing through the ordinary exter-
nal apparatus of these organs, as through
the solid parietes of the head, or by direct
impressions on the nerves from within.
In tracing the forms and the develop-

ment of this acoustic apparatus throughout
the animal kingdom, we observe the same
beautiful gradations of complexness and
elaboration that we perceive in the organ
of vision. It is an organ which communi-
cates less important impressions than that
of sight, and is comparatively limited in its
distribution in the animal kingdom. The
sensations that are most general in animals
are those of touch derived through the
skin; those are the most important to
their protection and well-being, and they
are the sensations we find most univer-
sally manifested from the lowest to the
most perfect animals. Indeed all the
other senses are but modifications of this
most general sense of touch, and their ora
gans may be considered as but appendages
of the skin, like the teeth so firmly im-
planted in their osseous alveoli.

I 
The organ of hearing is more related to

the air than to the water, and is most devedloped in air-breathing classes. The per-
cussions of the dense watery element, in
which most of the lower invertebrata re-
side, affect rapidly and powerfully the whole
surface of their body, and through that
the most sensitive internal parts, without
special acoustic organs to concentrate the
undulations on particular nerves, and we
ascend as high as the air-breathing in-
sects, before we perceive a distinct organ

appropriated to this sense. The ear, in-
. deed, is already more complicated in in-
seets than in all the other classes of in-

’I vertebrata. We observe many animals ofthis class capable of emitting sounds, and
: having distinct hard instrument: for pro-
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ducing these audible sounds. We per-
ceive also that those sounds are distinctly
heard by the mates of these sonorous in-
sects. Many insects, by their repeated
vibrations and rubbings against each
other of hard and highly-moveable parts
of their body, produce a considerable
sound, which is heard at some distance.
You hear the proof of the perception of
that sound, by the repetition of it by the
female. They know each other’s presence
in the night by these sounds, so that they
can approach each other, and the princi-
pal object of their being-the continuance
of their race, is thus fulfilled ; and this
communication of nocturnal insects you
perceive is often mainly dependent on

their sense of hearing.
The organ of hearing in those animals 

already presents not only a distinct audi- 1

tory nerve and vestibule, the first elements s
of all the acoustic apparatus, but also the s
Tudiments of two of the semicircular 1
canals, as was long since shown by CAM- i
]> ARETTI in the 8caj’abaeus, and several I 4

other genera of insects. At the lower and 1
lateral part of the head there is a minute :
round passage closed externally by a &middot;
membrane, and leading on each side of i
the head to an internal vestibular sac, 3
with two small curved canals extending i
from it. These are furnished with dis- ,
tinct nervous filaments, and constitute an i
acoustic organ common to many different IIIforms of insects. They are placed more ( :anteriorly on the head in the locusts where
the minute canals are thin, membranous,
and transparent, and the organ presents
different degrees of development in the va-
rious species of locusts. Similar auditory
organs are seen in the cicadae, vcspae, libel-
Ittlae, and at the sides of the base of the
long spiral proboscis of the papiliones; ;
they are perceived also in ants, flies, and
many other insects, belonging to almost
every order of that great class. This ves-
tibular sac, with its contained fluid and
delicate transparent canals, confined en-
tirely within the cranial cavity of insects,
is provided with very distinct nervous fila-
ments, and with an external opening ana-
logous to thefenestra ovalis, covered with
a thin membrane to receive the sonorous
undulations of the air, and to convey them
to the ento-lymph of these membranous
canals, and the whole surface of the acous-
tic nerves. In the arachnida, which are
also air-breathing animals residing in
that thin medium, organs of hearing
very similar to those of insects are ob-
served, placed near to the mouth at the
base of the palpi. The density of the
exterior covering of these air-breathing
entomoid animals, and the softness of the
vestibular- external membrane, render

more obvious the position and entrance of
the organs of hearing than if the whole
exterior of the body were covered with a
more uniform and soft integument, and it
is probably in part from this circum-
stance, that a more simple rudiment of
these organs has not hitherto been de-
tected in the helminthoid classes, which
present the rudimentary forms of almost
all the complex organs of insects.

I From the calcified condition and the
great density and thickness of the exterior
covering of the body, the organ of hearing,
with its exposed fenestra, is very obvi-
ous.in the crustaceous animals, especially
in the quick-swimming, long-tailed, asta-
coid species, forming a circular aperture
at the base of the outer pair of antennse,
which is covered in them by a soft mem.
brane; but this membrane in the heavy,
slow, short-tailed crabs is distinctly os-
sified. Here in the cray-fish and the
lobster you perceive the vestibular open-
ing, at the base of the outer antennae,
covered by a distinct soft, vibratile, tense
membrane. Within this cavity you ob-
serve a white, soft, lengthened sac, on
which is distributed a nervous filament
from the great anterior supra-oesopha-
geal ganglion. There is yet no osseous,
solid, or cretaceous substance perceptible
within this cavity. It passes obliquely
upwards into the base or first segmert
of the antennae for a short distance.
Here there are no perceptible semicircular
canals or other elements of the organ of
hearing yet developed, but only this first
simple vestibular sac-the central element
of that important and complex acoustic
apparatus to which so many accessory
parts are added to perfect and extend its
function in higher classes of animals. The
exterior opening of this organ is placed
on the lower surface of the first segment.
of the antennae, and not upon the upper
part of the head, as in higher classes; and
this anomalous situation of the ear in the
crustacea corresponds with the inverted
position seen in most of the organs of
their body. The margins of the aperture
are often prominent and almost tubular, as.
in the pagurtts, where the membrane ap-
pears fibrous like the tympanic mem-
brane of mammalia. The ossified con-
dition of this vestibular covering in the
brachyourous decapods, and its delicate vi-
bratile condition in the active long-tailed
swimming macruous species, corresponds
with the difference of locomotive power
possessed by these two forms of decapods,
and with the general inferiority of the

organs of the senses in slow-moving ani-
mals, where they are obviously less exer-
cised and less required. This covered
condition of the ears in the short-tailed
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crabs corresponds also with their closed I
and concealed situation within the cranial I
cavity in the cephalopods, and in many of
the osseous fishes.
The fixed or slow-moving molluscous Ianimals are generally very imperfectly

provided with organs of sense, but many
of the pulmonated gasteropods appear to
hear and to smell, although we cannot
determine the seats of these feelings, and
the tritonia arborescens emits audible
sounds, which are, no doubt, intended to 

Ibe heard, and to serve as a means of com- I
munication between these blind herma-phrodite animals, although we cannot I
detect the organs appropriated to their
perception. The cephalopods approach to
fishes in the general complexness of their
internal structure, and in their powers of
locomotion, and we saw a proportionate
high development in their most important
organs of sense, the eyes, which surpass
those of all inferior invertebrata. This is the
case also with their next important organs
of sense the ears, which possess a higher
development than those of the articulated
classes, and closely approximate to the
condition of these organs in fishes. We
observe, behind and on each side of the
great cerebral ganglion in these animals,
a depression or cavity in the cephalic car-
tilage through which the oesophagus
passes, and which covers the brain, which
cavity on each side is filled by a mem-
branous sac, surrounded by the exterior
lymph of Cotunnius, and containing an
ento-lymph or thin interior fluid, and en-
closing a solid chalky substance composed
of the carbonate of lime, and suspended by
nervous filaments. The surface of this sac
or membranous vestibule has spread upon
it filaments of an auditory nerve and nu-
merous bloodvessels. It is thus a more
complex organ of hearing than that which
we see in the crustacea, by having a solid
calcareous substance within the vestibule
to receive and to communicate to the
acoustic nerves more distinctly, more for-
cibly, and more uniformly, the vibrations i
transmitted to this part of the head. There
is no external meatus, but the whole of
this rudimentary labyrinth is enclosed in
the thickest and densest part of the great
cephalic plate into which the numerous

strong muscles of the arms are inserted.
In the octopus ventricosus this vestibular
bone is conical like a limpet, and of a
beautiful rose-red colour on its tapering
surface, but white and hollow on the base
which rests on the vestibular membrane.
It is connected, as in higher animals, to the
side of the vestibule by numerous nervous
filaments. The ento and peri-acoustic
lymph seen here in the vestibule, as in the
more complex labyrinths of higher ani-

mals, was shown long since in both these
situations in the ears of the entomoid ar-
ticulata. Notwithstanding the magnitude
and constancy of this organ in the naked.
cephalopods, and its presenting the most
complex form met with in the inverte-
brated classes, it is yet reduced almost to
its first rudiment or most essential element
- the vestibule with its acoustic nerve.
In passing up through the vertebrated,
classes, we observe it gradually develop-
ing the semicircular canals and the coch-
lea, and becoming enveloped in the solid.
parietes of the cranium; it acquires a

tympanic cavity communicating with the
fauces by the eustachian tube, and con-
taining the ossicula auditus, which convey
the vibrations of the membrana tympani
to the vestibule and the whole. internal
labyrinth; and in the highest forms of the
organ a still more exterior meatus audi-
torius, and complicated moveable concha,
are added to complete the instrument.
The fishes, like the cephalopods, have

their sensations of sound communicated

by the dense watery element they inhabit,
the undulations of which strike forcibly
their whole head and their whole trunk,
so that they little require any external
means of concentrating sonorous vibra-
tions nor any complicated internal struc-
ture of their organ of hearing. In the
lowest cyclostome cartilaginous fishes-as
the lampreys, the ear is nearly in the
same condition as in the cephalopods, con-.
sisting of a shut internal vestibule almost.
without semicircular canals, and without
internal calcareous bodies. The two ves-,
tibules are lodged also in depressions at.
the sides of the cartilaginous cranium, and
separated from the cranial cavity by a

thin membranous partition, as in the

highest of the invertebrata. The soft ex-

pansion of the auditory nerve lines the in-
terior of these two vestibular sacs, which
have no external communication yet esta-
blished with the surface of the skull, as we
find in most other fishes, by means of a
vestibular opening or fenestra ovalis.
Here, therefore, as in the articulated and
f molluscous classes, the vestibule seems
t almost to form the entire ear.
b But in the higher osseous fishes, we ob-
serve, in addition to a highly-developed-
. vestibrle, containing calcareous bodies and
ropening externally, large semicircular ca-
1. nals, with considerable ampullae at their ter-
g minations. Those parts of the organ of hear-
ing are not yet enclosed or surrounded by
. the solid bones of the head, by the temporal.
bones, but are placed entirely within the.
s general cavity of the skull. There is gene-t.
c rally no external fenestra or meatus in os-
e seous fishes, and we observe that the im"
- pulses given to the body of the fish through
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the medium of the water, are conveyed to
the air-bag, and from that forwards to the
base of the skull in the vicinity of the ear,
and sometimes there are minute bones, solid
portions detached from the transverse pro-
cesses of the anterior vertebrse, apparently
with a view to assist in communicating
those vibrations of the air-bag to the inter-
nal organ of hearing. But the air-bag is not
on this account, any more than the skull
itself, or the general surface of the trunk,
an essential part of the organ of hearing ;
it is the rudiment of a very different organ,
- the respiratory lungs of higher classes,
and the detached small bones are the ordi-
nary elements of the anterior vertebrae.
Thus, then, we observe, that the impulses
given to the water are conveyed to all
parts of the surface of the body, and to
the walls of the solid skull, in the osseous
fishes, and that, not through a foramen,
but through the solid bones, these sonorous
impressions are conveyed to the interior
of the cranium, which is here filled with
that glairy, gelatinous, or fatty substance,
the developed arachnoid coat, and by this
means to the labyrinth and the acoustic
nerves. Thus it is that they require no
external meatus to receive or to transmit
sonorous undulations from the dense ele-
ment around them, to their internal or-
gans of perception. As they are not inha-
bitants of the air, they can have no tym-
panum nor eustachian tube, which form
a vibratile drum for air-breathing animals,
to convey the gentler undulations bf that
elastic medium, and for the same reasons
they require no exterior concha nor length-
ened meatus.
The great size of the semicircular canals

within the cranial cavity in the osseous
fishes, where they are not yet embedded
and confined within the substance of the
solid cranial bones, corresponds with the
great development which we saw exter-
nally in the opercular or tympanic ossi-
cula, which are likewise unrestrained by
any tympanic membrane in their exten-
sion outwards. Although the whole laby-
rinth in osseous fishes lies in an open
groove on each side within the general
cavity of the skull, and is connected only
by ligaments to its inner surface, we find
the labyrinth in the sturgeon partly bu-
ried in the cartilaginous substance of the
temporal bone, which envelops the three
semicircular canals, and leaves the vesti-
bule still within the cranial cavity with the
brain; and in the rays the whole labyrinth
is at length completely surrounded by the
cartilaginous firm texture of the temporal
bone,-a position better adapted for reo
ceiving and transmitting the most delicate
sonorous vibrations, and that position
which the whole internal ear preserves

from these cartilaginous fishes up to man.
The cretaceous substances, generally three
in number, found in the vestibule and in
its communicating sacculi, are soft and

pulpy in the cartilaginous fishes, and of
a dense stony consistence in the osseous
fishes; they vary in shape according to the
species, and form normal parts of the or.
gan in most animals, from the cephalopods
upwards through the higher classes of ver-
tebrata, and they are destitute of organi.
zation,&mdash;like shells, which they resemble
in chemical composition. These sacculi of
the vestibule appear to form the first rudi-
ment of the cochlea, and a rudiment of the
tympanic cavity is seen in the subcuta.
neous shut passage destitute of air, leading
from the surface of the head to the fe-
nestra ovalis in the highest cartilaginous
fishes. The auditory nerve comes off se-
parately in fishes from the inferior part of

the lobed medulla oblongata below the ce-
’ rebellum, and sends branches to be distri-
L buted on the ampullse of the semicircularca-
, nals, on the vestibule, and on the sacculus
! or undivided unconvoluted rudiment of the
cochlea; so that its branches are most
) anected by vibrations in these two last
t cavities by the solid cretaceous bodies they
- contain, and the semicircular canals are
- the first parts which become enclosed in
the substance of the temporal bone.
. The lowest of the amphibia are, like
i fishes, inhabitants of the water, and are
, still destitute of a tympanic cavity and
t eustachian tube, which are developed in
s those species which lose their gills and
- leave their original aquatic element. In

the perenni-branchiate species, the laby-
rinth is still imperfectly inclosed in a
spacious general cavity of the temporal
bone, the vestibule communicates eX4

ternally by the fenestra ovalis, to which
the stapes is applied as in all the higher
classes ; the semicircular canals and the
vestibule, with its sacculus and cretaceous
bodies, are formed like those of fishes with
the sacculus proportionally small, and the
muscles and integuments cover the ex-

terior of the organ without leaving a

trace of external meatus, so that the
impressions from without are still ob-

scurely conveyed, as in fishes, through
the solid walls of the cranium. The
same condition of these parts is presented
by the larvse of the caduci-branchiate
amphibia, but in the adult state of the
frogs and salamanders we observe the
semicircular canals already embedded in
the substance of the temporal bone, while
the rest of the labyrinth is still free in
the original general cavity of that bone;
the cretaceous substance is a soft white

pulp, and a small tympanic cavity, com-
municating with the fauces and confining
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the three small united ossicula, exists B .
between the labyrinth and the surface of ithe skin. The thin skin forms here a
large membrana tympani on a level with i
the general surface of the head, to the I
centre of which the bent cartilaginous I
malleus is attached, and, from the soft
condition of the ossicula auditus, the vibra- 
tions of this membrane are obscurely con-
veyed to the fenestra- ovalis to which the
expanded end of the stapes is attached.

In the serpents the tympanic portion 
of the ear is still very imperfectly deve- 
loped, and is covered externally not only 
by the muscles and skin, but also by the
scales of the head; the ossicula are united,
as in the frogs, and are still cartilaginous, 
at their distal extremity ; the semicircular,
canals are surrounded by the dense petrous ’;
portion of the temporal bone; the vestibule’ 
is still lodged in a capacious cavity, and its
sacculus contains a large and solid cre- 
taceous body. The tympanic cavity is ( 
much larger in the saurian reptiles, and is 
covered externally by a thin, transparent, I
convex, and naked membrane, generally 
on a level with the surface of the head, 
so as yet to present no external meatus. i
This cavity communicates freely with the
fauces, and by means of the fenestra
ovalis with the labyrinth, which still

presents a rudimentary undivided cochlea
with a solid calcareous substance. The
stapes continues to be the principal ossi-
culum ossined in the tympanum, and the
tympanic cavity begins to assume a Itubular form towards its exterior mem-
brane. The membrana tympani is stillcovered in some of the samia by the
ordinary scales of the skin, in most it
is quite naked and exposed, and in the
most elevated forms of this order it begins ‘
to be protected by marginal external folds
forming a rudimentary concha, as you, 
observe in the alligators, crocodiles, and 
gavials. The internal parts are nearly in,
the same condition in the chelonian I
reptiles, which present a more lengthened I
and narrow tympanic cavity covered ex-
ternally by the common loose integuments
of the head and communicating with the
fauces by a wide eustachian tube; the
cochlea is also here more distinctly deve-
loped than in the lower orders of reptiles,
and is the part of the internal ear which
is the last to assume its normal character
and development.

In the highly developed, hot-blooded,
quick-moving feathered inhabitants of the
attenuated air, all the apparatus of this
complex acoustic instrument are more

perfectly developed than in the cold-
blooded slow-moving animals beneath
them. The dense bones of their solid
skull envelop every portion of the in-

ternal ear with a vibratile shell of flinty
.hardness. The semicircular canals, so

’ large in fishes, are here reduced in

dimensions, with enlarged ampullae, the
i vestibule is lengthened, and the cochlea
begins to assume the spiral form. This
’ imperfect cochlea still contains a rem-
1 nant of the cretaceous bodies so large
and numerous in the corresponding part
of the labyrinth of fishes. The tympanic
cavity, lengthened like the vestibule, has
here an external meatus beyond the con-
 vex membrane to which the outer end of
the anchylosed tympanic bones is attached,
and this drum of the ear has its dimensions
, increased by the numerous’ cranial cells
which now communicate with its interior.
The short external auditory meatus re-

 moves the membrana tympani from the
’ surface-of the head, and the exterior con-
cha&mdash;the last part of the organ to be deve-
 loped, begins to present itself as a simple
crescentic fold of the skin extending Lip-
wards from the margin of the external mea-
tus. This rudimentary concha, exterior to
all the complex apparatus of the labyrinth
and tympanum, begins to manifest itself
in those birds which require most to em-
ploy these organs of sense. Those noc-
turnal predaceous birds which we have
seen to be so remarkable for their large
eyeballs and their enormous pupils to

receive as much light as possible in the
twilight, have a high crescentic fold on the
upper and back part of the ear, which is the

only rudiment of the external concha yet
developed in this numerous and highly
organized class. It is yet, however, ex-tremely imperfect; a simple membranous
fold, the circumference of which is in-
creased in extent in some of the owls bythe feathers which radiate from around
its free margin.
We thus arrive at the most perfect

condition of this complex and mysterious,organ of sense in the class mammalia,
B where all its essential elements have

attained their full development. The pe-
trous portion of the temporal bone, of great
density, embraces closely all the most

important parts, and the membranous
canals, highly vascular and delicate, form
. an cnto and peri-lymph, thin, transparent,.
, and colourless. The ampullae are often
i small, and also the irregular cavity of the
r vestibule containing generally two small

cretaceous substances intimately con-

, nected with the extremities of the nerves.
3 The cochlea, which most marks the in-
s creased development of the whole organ,
e has here assumed its most complex and- turbinated and divided form. The tym-
h panic cavity communicating with the
d fauces by a lengthened eustachian tube,.’ and bounded externally by a concave thin
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fibrous membrane, contains a series of 
’four ossicula, articulated moveably witheach other, and provided with distinct
muscles. The external meatus is increased 
in length, defended by hairs and an acrid’
secretion, and is provided with an ex-

panded concha variously developed, and
destined to collect the sonorous vibrations
and direct them to the internal organ. This
last developed external accessory part, the
concha, is still often small or wanting in
the inferior mammalia, especially in the Iaquatic species. The cetacea have only a
small winding perforation leading from the I
membrana tympani to the surface of the
head, and often scarcely to be perceived 
upon the surface of the skin. In seals
and walruses we still perceive the im-
perfect development of the concha, and
in beavers and otters and most of the

diving animals we still observe this 6X-
ternal part but imperfectly developed.
As we ascend, however, through those
tribes of mammalia that live more ex-

clusively upon the land, we observe the
concha acquiring greater magnitude and
symmetry, and the means of varied and
extensive motion. It is most developed
in magnitude in the feebler herbivorous
quadrupeds where the cerebral centres are
small, and least in the carnivora where
the brain is large. It is large in the bats
and nocturnal quadrupeds, and we observe
it in the quadrumana, especially in the
orangs, acquiring the short round form
and motionless character of the human
concha.
The organ of smell, destined to convey

impressions of odorous particles diffused
through the medium in which animals
live, is more difficult to determine than
that of sight or of hearing in the inferior
classes of animals, and appears to be less
important for their preservation and less
general in its occurrence throughout the
animal kingdom. The air-breathing an-
nelides have been supposed to feel odours
by their mouth or by the lateral pores of
their air-sacs. The sense of smell, so

delicate in insects, has also been referred
to the same situations, or to the delicate
extremities of their long flexible antennae,
and the inner pair of these organs in the
crustacea have been considered as the
seat of the same sense. The labial ap-
pendices of the conchifera, the entrance
to the respiratory sacs of pulmonated gas-
teropods, the highly sensitive tentacula
covered with a delicate mucous membrane,
and even the whole surface of the skin in
the more elevated molluscous classes;
have been considered as the organs through
which these animals receive impressions
from odorous emanations.

In the class of fishes, we observe the

organ of smell to be only a depression ex-
cavated on the anterior part of the face,but it does not communicate behind with
the mouth, or the respiratory organs, or
the interior of the body. We observed
already, that the olfactory nerves of fishes,
provided with their large olfactory tuber-
cles, and arising from the rudimentary he-
mispheres, perforate the part of the skull
corresponding with the cribriform plate
of the ethmoid bone. They then spread

upon numerous closely applied laminae,
covered with a very extensive mucous

membrane, and these numerous folds of
the pituitary membrane are more or less
. exposed upon the surface of the head.
; A fold of the integuments, however, sup-
ported by a plate of cartilage, often hangs
 over the middle of this open cavity, divid-
; ing its entrance partly into two, as you
. observe in the rays and sharks; but by
. lifting up this fold, you observe that on
;! each side of the head it has but one open-
- ing on the surface of the face, and that it
) does not, as in air-breathing classes, com-1 municate backwards with the mouth. By
1 the motions of the fishes through the wa-
1 ter, they are sufficiently exposed to receive
s impressions of odorous substances diffused
e through that medium, without drawing
e the dense water through those delicate or-
s gans for the purposes of smell. Perhaps
e the volumes of water necessary to be car-
e ried continually through the mouth of
n fishes for respiration are too great, and
n would prove too powerful a stimulus to

have passed through such an organ of
smell, and to have allowed that organ to
retain its necessary delicacy, and, there-
fore, it is quite apart from the passage
through which that element is taken, in
for respiration in all water-breathing ani-
mals. It is obviously, however, an organ
in fishes of great delicacy and importance,
and is of great size, provided with very
large olfactory nerves, and large olfactory

3tubercles, coming off alone from the he-
’ mispheres of the brain. In most osseous
)fishes there is an anterior and a posterior
 aperture leading into each nostril from the
’ upper part of the muzzle. In the plagios-
, tome fishes, the nostrils open each by one
orifice on the under part of the head; and
; in the lampreys, both nostrils open by a
common orifice on the upper part of the
; head. Some of the eels approach to the
-lowest amphibia, by having the posterior
L orifice of their nostril placed under the
, upper lip.
.1 In the amphibious animals, where the
, respiration of air begins to take place
i through the nostrils, the olfactory appa-
s ratus begins to be more complicated and

concealed. The cartilaginous laminated
e portion of the fishes begins to assume now
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the more compact and convoluted form
which the osseous plates in the higher
animals afterwards present. The surface
of the organ thus increases in extent, as
we ascend through the reptiles and through
the birds to the mammalia. In the peren-
ni-branchiate amphibia, the nostrils form
still on each side a simple sac, scarcely
complicated internally, and having their
- posterior opening so far forward in the
mouth as to be immediately under the up-
per lip. In the salamanders and frogs,
the nostrils are still, in the larva state,
confined to the exterior of the head, as in
fishes; but in the adult form the posterior
openings, though within the cavity of the
mouth, are still much advanced in their

position, and remote from the median
line. The exterior nares have now almost
lost their cartilaginous valve, but the tur-
binated bones, even in a cartilaginous form,
have not yet begun to extend the interior
surface of the organ. The nostrils of the
proteus are laminated, as in a fish.

In the serpents, the internal surface is (
extended by the rudimentary turbinated 1
bones, and by an enlarged nasal cavity, 1

opening posteriorly both by a common 

orifice on the median line. The olfactory
4eavity is increased in the sauria, where the
turbinated bones begin to be strengthened i

by ossific matter, and to assume a more
convoluted form; both the anterior and
posterior openings of the nares present
enlarged dimensions, and the whole organ
is more internal and more protected by
the expanded nasal bones. The organs of
smell are still more protected and con-
cealed, however, in the solid head of the
chelonian reptiles, where their surface is
increased in extent, and their posterior
openings are placed further back from
their primitive anterior aspect. The an-
terior openings of the nostrils are here

very small. The olfactory nerves, and the
whole organs of smell, are small in birds.
The anterior openings are large and

oblique for respiration during their rapid
movements, and the various forms and po-
sitions of these apertures present useful
characters to the distinction of species.
The turbinated bones are larger than in
reptiles, though still but partially ossified,
and the olfactory nerves pass through the
orbits into the nose. The defective deve-
lopment of this organ is compensated for
in some, by the extensive distribution of
the fifth, or trifacial nerves, on the upper
and lower jaws, and in most by the great
development of the organs of vision. All
the internal parts of the organs of smell
become more complex and elaborate in
quadrupeds, new cavities open into their
interior, as the frontal, maxillary, and sphe-
noidal sinusest and the exterior nares as-

sume a more lengthened and expanded form.
Most of these animals we observe to have

all the nasal cancellated bones of great
size, and presenting an immense surface,
both on the ethmoid and turbinated bones,
for the distribution of the olfactory nerves,
and we perceive in them a correspondingincrease of power in their sense of smell.
We perceive this in many carnivorous

quadrupeds that pursue their prey by thesense of smell through all their windings
and concealments, or seek them by night.
The diving quadrupeds have, for the mostpart, the exterior opening of the organ of

’ smell protected from the dense water
through which they swim, by a valvular
 structure. This valvular form of the nos-
itrils we see in most of the cetaceous ani-
t mals, where they are often prolonged in
the form of a double sac, as you see in
, this porpoise. This closed valvular struc-
r ture of the exterior nares we also see in
e the beaver, in the seals, and many other
animals which move rapidly through that
dense and re5isting element. Where the
hemispheres of the brain are largely deve-
loped, the olfactory organ, like the other
organs of sense, is comparatively small, as
we see in the quadrumana and man.
The organs of taste are situated in the

mucous membrane and the papillse of the
tongue and mouth, and are adapted to
convey to animals a knowledge of many of
the properties of sapid bodies applied to
these parts; so that like the other organs
of sense, they are placed where they can
best watch over the materials conveyed
into the alimentary canal, and their gra-
tification forms an incentive towards sup-
plying the necessary wants of the body.
According to the extent and delicacy of
these parts of the mouth, and their vas-
cularity and sensibility, we perceive the
organ and the sense of taste to be deve.
loped in animals. It is difficult to con-
ceive animals with a mouth or stomach
without supposing that they derive some
sensations of taste from the substances
they introduce as food into these cavities,

. and such sensations have been ascribed

, by EHRENBERG even to the polygastric
. animalcules.
, But the most general sense in animals
; is that of touch, of which all the others

- may be mere modifications. It is si-
r tuated in the highly vascular and sensitive
f. surface of the skin, which covers and pro-
r tects the entire machine, and which is
t itself shielded by the cuticle and rete mu.-
1 cosum which it exudes upon its exterior sur.
.1, face. This most general of the senses relates
nto the most common physical properties of
rbodies, and we can scarcely conceive an
- animal to be capable of providing for its
own subsistence and the continuance of
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- its race without being endowed with this’
" common property of feeling,-without be-
&middot; ing capable of receiving some sensible im- i. pressions from the contact of surrounding
objects. The effect of those impressions I. in exciting perceptions of touch, must
greatly depend upon the delicate strnc-
 ture and sensibility of the parts with
which the external objects come into
contact; so that in the naked and soft
forms of invertebrated animals we must

’ naturally expect, ceteris paribus, the sense
of touch to be most general and most
acute, and those which have the surface of
their bodies covered with dense substances
will necessarily possess a much less acute

’ sense of touch, though their other organs
of sense may enable them, by the delicate

sensibility which they retain, to provide
for all their necessary wants. Indeed we

observe, even from the polygastric ani-
malcules, that organs are developed at the
anterior part of the body which appear to
be adapted to communicate sensations
corresponding with those of touch in the
higher animals. They have long cilia al-
most already developed into tentacula, and
those tentacula so common in the class
of zoophytes appear to be endowed with
great delicacy of feeling. These fleshy
and sensitive tentacula and tubular feet of
the radiated animals continue up through
many of the succeeding classes of animals,
becoming jointed in the articulated classes,
where they form palpi and a2itennee ; and
in the soft molluscous classes they again
assume the form and name of tentacula,-
soft, sensitive, and fleshy, without any
jointed appearance. We observe rem-
nants of those sensitive organs even in the
class of fishes in the form of processes or
filaments still disposed as organs of touch
around the mouth.

. In the vertebrated classes of animals we
observe a great difference in the sensi-
bility and exposure of the exterior surface
of the body to impressions of touch. Many

fishes and higher animals are covered with
dense scales, which must deaden the gene. &deg;
ral sense of touch over the surface of their
bodies. Other fishes have the lower part
of the head, the lower part of the abdo-
men, the circumference of the mouth, and
other exposed parts, covered with a naked,
delicate, and soft integument, which will
compensate for the want of development
of the arms and hands as organs of touch.
But in the land amphibious animals, and
in all the higher vertebrata, we observe the
anterior extremities to become more deli-
cately organized, and fit for communicat-
ing delicate impressions of the forms, den-
sities, temperature, and other physical
qualities of external bodies ; and in pro-
portion to the high nervous sensibility, the

vascularity, the flexibility, and the soft-

ness of the hands and other external cuta-
neous parts, will that common sense of
of touch become increased as we pass up

through the vertebrated classes to man,who surpasses all inferior animals in the
exquisite and equal development of all his
organs of sense, and in the perfection of
all those higher organs of relation by
which animals are more immediately con-
 nected with outward nature.

USE OF

PLASTER OF PARIS

IN THE

TREATMENT OF FRACTURES.

To the Editor of THE LANCET.

SiR,-The extensive circulation which
your Journal so deservedly enjoys, affords
us the best means of communicating to
the medical profession a mode of treating
simple oblique fractures (particularly those
of the thigh), which, although not un-
known, has never hitherto been-brought
into practice. The mode of treatment al-
luded to is, that of confining the limb by
means of plaster of Paris. A recent suc-
cessful case induces us to submit the sub-
ject to the consideration of the profession,
at the same time anticipating a difference
of opinion as to the expediency of the plan.
We recollect, indeed, reading an article,
some time since, in one of the medical pe-
riodicals, in which a method, proposed for
treating fractures with plaster of Paris,
was strongly condemned by the editor as
impracticable and irejudicious; but as we
have heard Baron Larrey say, that dur-
ing the Egyptian campaigns of Napoleon,
he had with benefit employed it in small
quantities round fractured limbs, with the
idea of preventing irritation during tra-
vel, we considered it might be tried with-
out incurring a charge of rashness.
Tinney, of Walton, near this place,

set. 19, of muscular habit, in the month of
December last, broke the right femur, in
the upper part of the lower third, by a fall
from a cart. The patient was put in Mr.
Amesbury’s splints. On the following day,
the limb being much shortened, gradual
extension was made; the pulleys were
used a second and third time during the
five following days, notwithstanding which
the ends of the bones could not be kept
in apposition, from the extreme oblique-
ness of the fracture. Finding, on the
sixth day after the accident, that it would
be impossible to prevent a shortening of


